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C7) ttcDNA*iFAP»«i(<»onJa7'^7A 
(8) BlcDNA*«FAP4«*t|»-3»aarurA. 

=F- 1 ^ c « E m (7)51 aaofflift^r^z^^iK. 

<9> ttcDNA*iTKcoae7^E5'J*^Cae?- 

Bfi n- T ft « u E» (10)^ Eocoia m A 7 9 ;i 2 f. 

CCC CCT ACC CCC ACC CCT CAA TCC AAC TCT CCT 
CTC ATC CTC AAA CTT CTA GAT CCT GTC CCA CCC 
ACT CCT CCC ATC AAT CTC CCC ATC CAT CTC TTC 
ACA AAC CCT CCT GAT CAC ACC TCC CAC CCA TTT 
CCC TCT CCC AAA ACC ACT CAC TCT CCA CAC CTC 
CAT CCG CTC ACA ACT CAC CAC CAA TTT CTA CAA 
CCC ATA TAC AAA CTC CAA ATA CAC ACC AAA TCT 
TAC TCC AAC CCA CTT CGC ATC TCC CCA TTC CAT 
CAC CAT CCA CAC CTC CTA TTC ACA CCC AAC CAC 
TCC CCC CCC CGC CCC TAC ACC ATT CCC CCC CTC 
CTC ACC CCC TAC TCC TAT TCC ACC ACC CCT CTC 
CTC ACC AAT CCC AAC CAA TGA 

(12) t3E»(i)moa»ita9;^^K=feB0 s»c 

ch>ro»yce8 cerevlsiae U: 1)1 A T * ^ t C J; 0 K 

(13) 8Sri^7A7i>*(thCDiEfltrU7/U7*i 

> T ft $ i?Em(i3>]QeecDS}i£. 



?^ra¥l-117790(2) 
Bt>r-cft5i9Ea (8)^ E fi o a » 7 9 ;i ,2 k. 

ATC CCT TCT CAT CCT CTC CTC CTC CTC TCC CTT 
CCT CCA CTC CTA TTT CTC TCT CAC CCT CGC CCT 
ACC CCC ACC CCT GAA TCC AAC TCT CCT CTC ATG 
GTC AAA CTT CTA CAT CCT CTC CCA CCC ACT CCT 
CCC ATC AAT CTC CCC ATG CAT GTC TTC AGA AAG 
CCT CCT CAT CAC ACC TCC CAC CCA TTT CCC TCT 
CCC AAA ACC ACT GAG TCT CCA CAC CTC CAT CCC 
CTC ACA ACT GAG CAC GAA TTT CTA CAA CGC ATA 
TAC AAA CTC GAA ATA CAC ACC AAA TCT TAC TGC 
AAC CCA CTT CCC ATC TCC CCA TTC CAT GAG CAT 
CCA GAG CTC CTA TTC ACA CCC AAC CAC TCC CGC 
CCC CCC CGC TAC ACC ATT CCC CCC CTC CTC ACC 
CCC TAC TCC TAT TCC ACC ACC CCT CTC CTC ACC 
AAT CCC AAG CAA TGA 

(10) aicDNA*JFAPa«*J»o»a7l/77U 
7i>jie?^**^BR*n:5«2 1»H<P$»1 

47»a7iyai<T©'C7^F*3-Kr5a 

t ^CI»E»(7)^E«<0*atlil7 9 7. X K. 

(11) a c D N A jbsTE<0]S&?K74«^ triSlE?- 

>-?ft«IOEm(12)«E«<Dfii£. 

3 .n^onmfz^^ 

^^mU. th<07l/74.7i>«3-Kt-J5 

cDNA«fflii^ffatt*79;^iK* a^vc 
7 u 7 A7 2 :^ cDiiatcnr rotiDS. 

©iEiP7U7A7i>. SeCtt. FAPa#0» 
o«flJ7U7A74>«3-Fr«c DNA«r>t 

5-) ©T«:c^aIi^^a^ft*79;^5K*^5. 

»»«fcU. C*i*««*ttTff^*n-57U7 
A^r X > (iEiP7U7A'7i><>U<tt«ai7V 

7;i.7i>) * » « ^tfccnor 

7U7^75>UJfllffl<*»{C, *^300tf«/>lgfl;^ 

ttr«itom«B<out"3Tft>). iai4'TUtcn*t 

55,0000 a^t^i: l/T1??£t 
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a at, H5I5 J> A 0 3o« a (0 A i; > *i y> * ^ > c 

D-f Kna-oAf- - (FAP) ©ISBt9<*» 

c©4>T?* »u:FAP©«Hi:%*'&tv«»aJ 
7'Wr;i^7'i>ClFAPA«©lfll>a^IS<l«i:tt 

^r*«»r* *©atti:«Bt©iHa*iwwr«. 

»3irby/i'r4>©«««©A¥c*j(t5W>^ 
«i9k^«isffiuss«Bjt&c:r9«}ri©6aft'7» 
©i5»i«ffli>T7'u rA7i ><> u < u»aaru 



»*^1^E^SB©«ffl$W4^a-r.><rc««ib 

fcti'43iE©7i/77wri>ae^. »e7U7 

A7^>a£7 (riiii ct a1 ,Biochei. Biophys. 

Res. CoMBun. 124. 558*564 1984)«ffil.'. ft 13 
C*IB(BtS±i:UTri/7A^7i>©ft3a«H 

jSIKU»<9n*r. :^IIB««££:l/££fta©»» 
a£)^tttCl»':>fe. ^.©««$C::^ft^«eUB>9 
4S^i:UTffll*fcrU7-ft'7^>©ttau:oC^ 

Tts»«A*3&»x. »«©acft:A:nEa©a 
e¥t«^**^-5»5©rD*-y-©si8iTti 
y^7A'7i>ae7•«ali^^f»^u^^fflmAD 



HKm»efiJ:i/aB«cA«ru7ji'ri>© 

cniTthiftija*i^©»tt*iao<- un<D^. 
^cPIfltn*-Dfc»fflrb7/tri>c:B8UT«> 

«> © T « 

:<:ft?a©7l/7Jl'Ti>©«^CCl>TU* ^ 

jaa*5Jti/»«©P3^©ae=f««it. *n^© 

*©^^^-CCfil?h.fc8>«©7D=e-5'-©T 
Kc:7'U7A7i>afe^*ffli&CitK:Jt»)r 

u7/uri>ae?^»w^i'^-*»5. c©Jt 

eci/T»*n«7'U7A.7S>aG?^ft3EBr'5 
jSC*lf4Ci:CJ:9Wa©Jg«R»B«**»«» 

n c ©ii$Kigtt»i»«. ^mvit^^mra 



W ©5c« C Jt T> T. i n v I IroT A a W ff 

«©fflQ©7xyK*St»*ttfcru7;i'7*a:/ 

<> © T> :^ Si ^ ffi U d b «» T in d « % )m A % ^ tt 

^*ajr^ftEtttattr«<»©T*«. 

7;i'7i>%»aK:A*l/»«#^a*»9^c:4^1 
««©-?£ 9. ^tt©tt9d©S9SA{tu:j5l^T. 
ti£3K©:^t£Tb )>i&»i^^nitUX^«^©J^'^u: 

t > ifii}ac:i*r«*»©ffls^tta^©SA*% 
*r«ct©tti^aaC)T»^*»offi3:;i hT©7 

©Tft«. ^e^ctit. »iN©A^u:ni/T$iriitr( 

HSari/7A75>C:ot^Tt>. *?fi^ 
C:J:0^:©Wtt*JWi»*n. in«?PSCUt»4) 

jtBicsmr^ctAtfsjftfitao. 4a©FAP 
tcnBr«w?£u:xd <mKr*t)©tajjL^n5. 

*j«tvtncj:5ru7n.ri>©4.au:o 
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ft W C « T 5J »*nfc7'U7/l'7*i> cONA 
cDNAU5'-9^aRfillSC36. 3 ' - fl £R « i$ (C 1 61 <D 

X » « ^ t:. 

JiJ * « r * ONAI^M- ft* :^ JHI » 7" 9 :t i F Okayaaa- 
Bery-^ 5 - C V rf dC, dCtt J; » A * n fc 
tot* aw tlP«tI -PyunTiaai/T7l/7^7" 

r«. ifc'Rcici;. /sft7i/7/uai>3feiattffl 
u7A'Ti>oae^tt, iEffri/7/i'7i>a 

(2) 

:i (0 B» e CO a t 1/ T tt* -lac. r^:^^ 

«c DNADZ 94 ^ U » 13 & t» CD aa S 32 DNA 
K^J <irsO. 2ii lONACD a « C: £^ 9 3& DNAE^J ( 

e©aH^-*-t<i«ae?'*<'ain«. z<o 
m^i^ - i) ~ t b X a ^ i/ y m& mB=F. t 
^ i; > ff fit a e ^ v 7 h 7 7 > a ^ a e -Ts 
'?^4'/^a^ae^F* 7'ri>is&ae^tt^*^ 
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a *^ ^ 20* BiT©7iyM. rtt*3'&'>^^-f;J' 
^7 Ko»»«3 - Kr^ae^t^aoiSi^i/ 

<DATct>ra^u:i^. ^*n«fcac>. aci^'c^i/i.^ 
/w'K^r 5-c:7U7;tri>ae?'«a*j&cjs 

UBItt3K>t«t« ATC* ttitlDA 5X^*Jj&Bi: 
*ftWTa'C«7U77l'7i>afeTFtt* 

<> © T tt «c 

I*aa7'u7vu7i>«3-Kr*ae^ 

t« PAPJSl«OlfRJ:0nttUftiRNAJt>)f^a 
K:0T*a7'U7/U7i> * 3 -KT^cDNA 

« 53 7" 1/ 7 A 7 i > a £ ^ - iE W © r U 7 ^ 

7^^ae^EMttt«UT* 1 »»©ai^ u*» 

<t<. 7 1/ 7 A. T i >a © n RBJ »i6 3 r > Jfe. 
♦I t t fc i» ^ U: » 149ft B(+149)©l/l-t/>ftl7 

tfCol£l%©797(iK ©»lt tS;aL©DNA£3^J(orl 

)««u. » 2 u < u « 6 c:iBni£m^nia©aiR 
■7-*-tat-5ae^«^tr. j:©aH-7-A- 
©afi^i:urtt7>ej/»;>«ttafe^. 
■^-fi'^Httae^. ■?^9t^-firv>HttaH 

•»n. cn^©ae^©i»«fctt2ajs4jbft<ffli^ 
on«. ii©j:'j«^iiBDHAtor7>tr£/»;> 
Httae^iTT^ h -f if V ^Httae^twr 
*peR322*u-«u:iaffi * nx i> «• 
m«iX»mtz X 07^7;^7i>*S^*tt'^ 

u:UOfi}d^5K©<>©«imi>^ne. ^tUV>7ci 
*-5'-©«4:UTU. »tt7#7775-'lf7 

-•t?7a*-y-<0jt^u::<:3it»«c:i&»tt»« 
*©JBHftffl*tT"57'a<:-5-»*«V«f«&*t4. 
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r 5 6o,oooy A^v><Ditti)^y^y < p6o) © r D 
fl o iH 16 4" CD »;>Mafl:563>hD-A' 

C t C ^ * a U h *t 35 -5. 

UTtrsU 2|i ori Jt V a -f J/ > fij tt it ( Le 

u2) ««r*»9DHAi:XiaB79>CSK pBR322t 

59-36699) Tft»). C tl « o <D J: -J It U T « S 

I» 9S288G DNAA>^ 0^^nft|£p$j1$fiti^^ 

T^y 7 ^ ~M ^m^r i eo.oooy h xodt 'j 

7?^-K <PB0) CD a « ^ t W 80001S ai « CSKb) 
C!) SrJ m 1» K Ecoft I Br ;t CPNAS. 77^. 654 

(1980)« 1/ PNAS, 7g^s 2 1 S7'<- 2 1 6 I 
(1982)** IS 3 t 4ti»<D>C«a7 9 i. K P8R322 
C Su tc M f f e , J . C . ,Col d Spring Harbor Syaposiu 

arsl-Trpl*^C»f>^-tl. tOTrpligeT-WCftlBJ 

±fi2pAT26CDHindmB9^U:BI9(D □ 
^T- (Leu2) 2: 2ii «DNA<D It C £^ S DNAK^J ( 
2^1 ori) * ^ C Hi ndm m >r (Tohe, A., Guerry, 
P., VIchener, R.8.; J. Bachteriot, 141. 413^ 
416. 1980«|»S) COJidCl/Tft 
e>n^7*9X^ KtHiz-V Y A^'^ ^ ^ - PA777 < ^ Bl 
ES 59-36699:^ 9 S ) T % ^. 

CC0PAT77U. i^HmoOffle?^ t U TpBR322©7 

>tr t/y>Httate^ (Ap') 3fe d cEcoR I gpfflti 
*saiifftai"P«^i/. -:^»«<oae7-tUT. 

pBR322b li ^ If & EcoR I ^tSJ; 9arsU2MorK 

*;^:77^'-Hfae^ojiffi*><>saii eBQtTt 

^r5. tU.T^^OEcoRIfiJ;USalIfflQTCn 

-3 T 5. C CO PAT77U >:IB m W C J3 T pBR32 
2fl!)ttllt£j£0NAK?)l(ori)U:j;r)iS»'l/. 
WC45l^TllarsltiJ:U2/ioriCJ: 0«ia^JIft£t 
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■ .43%, 77-<-90H. (1979):^ 0 3 CD EcoR I Q 

^- C CD BKbONASr >rU^FH»«Sal I OV&VXBiiSL^ 
|l^2.8Kbi:nS.2KbC:^(t^£l{lClfimWO. 2.8 
Kbfl *tpBR322G) 7>ti/<;>«ttae^«C3QE« 

J; -J u: » A * n T 

C<or57£ K«S!I R » R.Sal I T iJSJBf * ^ 
C T40HA»J Jtf--tfU:j: »)I97:^-A.**T pBR322<0 

Sal I fflo**9»tt*x:7y y-^ae^-WK© 

5.2llb« «5)fe-Dfcr^XiK*»* pAT25t 
ft r «. ^ © PA72511 PBR322© 7 > i/ > H tta 
tc?-«^trEcoRI BBfilt^^Sal I OV^3.1 

Kb©w>rt ©s©Mttin:;^7 7 5- -ifaG?-© 

EcoRI 8&€l2^i&Sal I ^t^iT © n 2 . 8Kb© 0t >i' 

7? « ^. o ? CC. i:SapAT25©EcoR 1 ® ^ U:> |» 9 
© S t> 19 » f^^S A DNAS7*] (arsl) « U i> 9 © 
Trpia « ^ tr 1 .4Kb©£coR I KM* [Pro.. NAS, 
76e, 1035- 1039R. < 1 979 )**»]«» A f 

»<&tife79:xiKje pAT26i: ft r « c © 

UT7>ei/»J>H.ttaG^ (Ap') 6Jtl/a-<i/ 
VS^aS'f (Leu2) ««LfT«0« ^HB. » 

«B©urn©»iartT*)tuiTa. u ^ > 

ir5-ttT©3fen*3tt^U:ttlfcl/TV><5. 

ft is. C©fV)'A.^^5-tffll»«©U. » 

r^swcs^TU. :^jiii©ae^PutKi***i 

T <} [31 cS U O 

COi-Jttt/i- - PAT77 « $F) Q B « 

Sal I T «a U T CB a * tt* o 1% T i tv * X 4 V 

1/ 7 --b* 8AL3i7» jsiar^ctcjt »)Mtt.1;:^:7 
7^--t:«aafc?^©-»4fcu^»t, mate 

Jt0*^C^©J:a©O^©»»4T8l*r4. 

£©Bt^aittt/n:i7 75--tfi«aae7'©i:a 
-50bp©ii3 iT©astta»t:i4-ptf*>n. x4V3i 

J:K©J; ->CI/T»tt*:i7 7 5--b"«iaaG 
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afi^CD±.ffi-33bp*-plfc-£bfei/> h yt-^ir ^- 

^ ^ 5 _ PAM82C: B8UT«:4:ft^a«e>CJ; »)1$D8 
BB 59-38699t UT»»ttia* tlTft »). C 
<0pAn82€ ^ iJ a ^ 7. •-bbeS/x AH221C S i& 
(1f'5r^a*^;^.-bl,iri/x Afl22/pAM 
82) »X W 313-9 t b T « tt * n T V> 5. 

(3) ru7/i'7'i>ite^iim7^:Jt4KCD»g5 
T j^KiEift R 9 « a 9^ ^nr«. 

ittC»l/*ATlltt*:^775--lf7'D:6-^- 
-t A^^T^ F««*Kt*l/fcrU7A.7'i>aE 
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aUTRia^tt, CtvU:±K7'U7n'7i> DNA% 
K t » 5. 

Tmt}n&ii^tt£Ht»90a9i7-jtr - a & c 

If X ( Saccharoayces cerevlsiae) AB22 C a 
Icu2 his4 Canl (Cir*)3 , 1f'yAn^-b;t»-bU 
^ X ( Saccharoayces cerevisiae) AH22 phoBO 
C a Ieu2 hisf Canl (CIr*) pho803 ft ^ ffl I' 
i:Kfflmt7'9XiK«:^CliaCT«ll*« 

it{X^7xa7'9;i MtUfe©-&jti;n/9Afta 

5^ K«*a«^c&7'u7A.r4>aG7-tfflv^fe 
n 7" 1/ 7 >w r i > * c: a ffl * n «. a 

ffi^^^AQcoaSICJbO. nit tf PhoSOR A t« 3^ m 

t^fcti^jctt. att*;t77^'-'if7'D*-3F- 

« W »J b ft ft f» % t<Cttfflri5!2*S!tl«t<. 
ttJgH«»»9«fflffl*8«bTma€D7'U77t7 

i:K:^ttT»6n57'U7/U7'i>UftSET0^ 
u:tFoA«*>c:^?£'r«4>CDi:E3Mba<. 

7'u7Ari>*«t8%4'c:»». jkai*n*ct 

»9c:t;tt^3Ba^ieH?to%7'A'tb 

T t) « ffiT & 5. 
( I )«RNACDaSl 
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Bciatsb* cn«fflv^T> f-i'-o^^e^ < 

Chirswin et al. B f oc hei i s t ry , 24 5294*5299, 
1979) (O^i^CeSo T. ■RNA3&aUUft. 

(n )cONA(D^^S j;i;^HaHBioi(oH$n^idt 

FfffRj£*7f9t^ mftHk^iitiZ Okayaaa* 6ersi£ < 
Okayaaa, H. and Bers. P.» Mol. Cell Biol. 2. 
1BI-I70, 1982) C J; 0. cONAJfe ^ C 7 ^ 5 K 

«fViiL/.wn3&^iaaNBioiu:i^K4£ifti/. cdna 

(nDrUTAT i >cOI»A(Ol5IS 
Xanda<9 (Kanda, Y. et al, J. Biol. Chev., 
249, 6796-6805. 1974) ^ -9 X ^ ^ if* CZ t£ tX X 
t^^7^7A7i><07iyMEW*<)tG: Asp 
'•-Cln«MC ffi a f 4 ff 4^ « DNAiea * ^IS I/. 
cn$Wallacei9 (Wallace. R.B. et al. Nuclei 
c Acids Res.. 6. 3543-3557, 1979) OyS^tZJi 
0 <r->»P) A7PT9'^Al/, Cn*7a-7tl/ 
T C0HA9 •<79»;-0:iiri;-r:>ir%tfl^* 7 

i/y/i.7a>ae^«^c^«B«i8vaji/fc. 
(IV )79 ;c 4 F DHAo a It 

tt^Ufc79;^iKT*«) 

oa-C. C © PAT250 EcoR I C> 7 9 :iC i F 

YRP7=tEcoRI i^mr ^ Z t Va Ji -pTW^n^arsl 
t) Al/Trpiae^t ^t;i.4Kb<DEcoR I »f >t * » A 
0T7^:ii FPAT263fe»* ( C CD ars 1 - 7rpl % ^ 
CWnU* * <07rpia C »J K » a HindmCD • 

ssagsfQ^iffi^r^). 

± K PA726CD Hi ndm 7 9 :i i K pSLEIt HindlD 
T^{9bTf«i&n$D€OLeu2«Jtl/2|iori«^ 
t;HindniEff>r«»AtTi/-V |';U'C^5 - PAT774 
» C © pAT77t ^^^aS.-^7.'-tU€*/x 
AH22t: aii^fc•<)0 (-**y^ni-b;i • -bUJfi/ 
xAH22/pAT77) U ttt I H 5b « « 324 i: b T « * 
n T l> 

± B O:^ T ft ^ n jfe PA777 ( 1 ^1 g) tsaii-e 
B3abfc©*6* 20»f1 1- »J :i - HCI(pH8.2), 12aft 
CaCls. 12sn nsCU. 0.2n NaCU Ian EDTA^rSSO 
U lt»»T0.1U©X4V5l^ b7--tf BAL3l%30»- 

- A it a * tr © "6. Xhol »; > * - Ipaol t T4 
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(Natsubara et at. J. Virol., 16, 479-485. 

1975) 0y3\n<z^*>7'77.t F « an b fc. 

C©79;^i FUt Okayaaa-Berg*^ 5 - C 7 b 7 
/I.7i>53-Fr5 ^ fflia©cDMAi(t ^ D - r: > 
;r*nfc<)©Ta»). cntpPAitbfc. 

(2) 1- ^ 5r -pAM82©ntt 

t» QS288CDNA/t >^ J: QfS^nJ&IQiStttttttJn 

:;i7T5--K*fliffi'r« eooooy ;t h > © rf? <J 7 

7- F (p60) © 3 £7- « ^ C 8000i& S $4 (8Kb) 
© S9 n B « EcoR I0r^%^na79;(^F pBR322 
©EcoR IfflQU:|»AbT«<&n«79:i 5 Ftiil 

fttt»2:b. c n«$inoxsai I Tt;iBf b. 

C 740HA<; if--tfC:J:?)W7x-/l/*ttT pBR322© 
Sal I WCiiP<5«tt*:^775--ea€c^K>t© 
5.2Kb|B 4$^T5fc79;tiF pAT25 ( Z tl UpBR322 
©7:/tfi/y ^Wiiafe^S'&C EcoR 1 ffl *^ ft 
Sal I Sia 1 T © ti^3.7Kb©erH- 2: l» 9 tt © tt 'i; 
;i 7 7 a ©EcoR Iff^ti^ftSall^filt 

T©l^2.8Kb©Bi>^tli'tn7n^l&-r«3lCtt^±7 

DMA'; j!f--tf ©SC;Sfett^TTl2^Wtt^ Jfetf -3. t 
©St&miQ'7^IBaxl778$)t$HI£IA b. ^9 ft nj^ 
7>trt/V>Wtt©J^Ke»<»Ji 079?li FOM 
A% « « b. ft ONAC O Vi* T -7 + tf. A - A A - f 
©^U£ (naxas, A, & Gilbert, V.; Pro. N.A.S. 
, 74 , 560'^ 564% ^ IS ) C fit X K « SI 

BAL3i5aau: J; »)Bt**nfcmtt3n::i77 y--t?a 
e^««*ttsr«. cnft4>i^ft*3^7T^- 
•tf«iaae^««*«?E±u:Ki**nfc79:j^4 k 

PAN82 ( 81 3 13 ) « t9 

7 9 «iaae?-©a«8p8o©«tt©7 

5yMTft«yf^;j-r:>Jfe3-Fr53 F > A7C© 
A* ♦! t b PAM82U -33tTl***nfc *>©TA 
fit 6. C © pAM82* ♦f'yj&Di-b;^ • -bbtfj/ 

1 AH22t: ta>&^^^<^© df-yjtioi-b:; ••bbt 

1/ X AH22/pAriB2) 11 » X 01 3fe « » 31 3^ t b T « St 

* n T 5. 

(3)7 b 7 ;w 7 4 > a fta 7 9 :^ i F (phpad 
©ast 

7b7;i'7i>>£3-Fri±«ia (»10» 
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S) « ^ t; DNABf >t !♦ A * n T 3 r ^ i K 

pPAlO/i $1 » Haem. X ba I T ^ Si J^L IS I/. 
63*108« U 0 46bpJ: 0 «E ^ DNABr >i 3^ «l tt C tl 
CI. EcoK I (D V}0rtt 3g m o ^ fiS DNA« ^ If. ^tl 
% * ^ EcoRl. Xb»lTifl»fft9bfc7"5:;ii 
F pUCigoEcoR I -Xb» I K U: » A U ft. ol^T. 

C <0 7 9 ;t 5 r * Xba I * HincD «JBi »U 

pPAl^XbaU P.vnD WWJSa 1/Tfftfe5708bp 
O0NABf>r«»Al/fc. C<0A^Cl/TWfc7^;^ 

* ^ u: a K Bnte J K > t b T ATc*i. s^n* 

ay^;r^>*i{tjtD*tXfc7'U7-fl.ri>cDHA36 
t^-sltZtlZiZ^. 9 tZ^ Z <0 T ^ 7. ^ Y' ^ £c 

Ags^ two asu* c:nc:xhoi»j>*-«JS^u 

Z <0 -7 IZ \j X ^ tnifl tho \ WW^ttirtt-afcr 

xhoi Traa*nfci/ + v *; ^ ^ pAM82t, ^ 

^ ttSll-CS tf T4DMAIC J: 0 tt ^ ? tt d CD S 

2nv;^e^--^^* i OBhCaC i» fc- Jt u lo■H^';x- 

HCI (pfl7.5> (D»ffl0.6BlCSS » tt. 0)60/11 

Ufcamil79::^:SKpNPAi©«t30;il«tiD*, % 
^fS^b. $'&C:0.inCaCls(3Ml>)!D^Tai$afi 
IO»MCaCI»t b, S ffl C 5- 10» fa tt It r ^. 

T c n u:* 2ox*-K »; X b > ;r »; 3 - ;t 4000. lo* 
ncaci2« jt i/io»«h >; :^ - HCi(pH7.5)fflfai«ir o 

«ttl^TS#b. ^2 C|^20^ n Jft B r ^. C (D 

ffi^ «to.2air o * 45t; c ff ts * n n ^ tgufe ( 

22XV A h - A-, 2X^r ;W 3 - O.TX-T - 7 h - 

hay>A-7T^/tt. 2XYP0. 30/1 g/«i t ^ 
2; 3xii?c) icicm «<S^#tt. ^at> 
Mifa*nfei.2rtv7ttf h -/u ^ a/h « «6 <o.7x 

7.. 20/1 «/■! t ;^ ^ j; >, 2x»5^) 7 b - h ca 

a b. S <t * <0 301C T<8i2bTcr^i/> 
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ICfaT^I5aHBI01*RJfl<£}ftUft. »^nfc7> 
lfV»J>«ttOfl5H|£Jft«:i075X^ K DNA* M 
Mb. *n^tiot>T. EcoRI. Xba K Xho I T 

>aG^<Dfflj&^^ej:u -t fij * a H b fc. 

-■l?7n*-^-(0Tati7b7A7i>aeTF 

ttiEbi^fS]«c:»A*nfc<,<oTftO.. c#it7 
b7A7i>ae^»a79;xi K pnpai t ft-r -5. 
7b7A7i>aG^ftm7^;ti Kcowsaois 
n«ia«bfc<><0t»4EitC3^bfc. 

»QtbTl^*y*D5-bX •Hrblfi/X AH22Ca 
Ieu2 his4 CanI (Clr')3 C » X W Sfe « » 3 I 2<^ ) 
* ffl C n t YPDt«*4 (2X4C V 7 h i:-f- 
7. > X ^ 7^ 2Xif;W3-;C)IOOBlC»ab. 30X: 

T-Bai8«bfccD-&. a'Dbrafiff-r^. aiia* 

20»IC T 0 t* « iXi* b. o T I .2«V /W If h -n. 
4» J: 1/ lOO/i «/■! * «; 7 - 60.000 C i (t It X 

«) 0 ffil « Sale E an ar tt. 30^: t t*i3o» raff 

20/1 «/■! t 7 > ^ t: ^ Ji^ jTs y - X :z-^ 
^ ^ U (Tohe, A. tX ai; J. Bachterol., 
1 13, 727- 738(1973)* * H) C T « « b T H « 
tt»«1f'7^ni*;^ •-tbti/i pNPAl « » 
<5>igHIStt»^CJ; «7b7A'7i XDMlfc 
ttiSE<4)Tf9^n^j^HIE»S»9(0&3 dx-ig 

*^u:20/is/«it:itf^s;>*dC/tA^*;nr- 
i:i-77i,yf='vOA(019E5^7b - hJica^b. 
30*Cu:TlS«bT3DX-jfeSfiS#tt^ <a-ft/ 

O T i <0 J D X - t» 6 Cffi* t b. 20ii g/Bl 

i^lOaltcmab. 30-C C T is ft % It t^24.B»R 

a* ?4ais«wcft«at^%a'£?bT«Hb. n 

iiV^UyT^-f •?AC:^$n«KH«PO:tKCITBlft 

b> * ^ u: 20/1 «/■! t :^ s; > 3fe t)D A <, <z) ) 10 

■ ICHnt^4XlO*cells/BlC«t * J; -5 Cfiab. 
30t: CT*8«*tt(tfc. COJt-SCbTR^ai* 
Wca^*nfe7b7^7i>tr5fc. 
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r^cDNA^&ntlU. Z tX'^ Okayasa-Berg^ ^ 5 - 

(2) n ffl 7 1/ 7 ;p 7 ^ > a 7 9 X i r ( 

pNPAl) 0 nil 

^ C ONAK >T***JfA*nTt^*7'5:^i K pPA3 ( 

3/i«) ftffli^* 35 jsfe « 1 t a c b T ^ ^ ii'^ 

t 

^ - pArt820 K tt ;h 7 7'9--lf7D*-5-T 
j3SC»Sri/7^7^>aG^Aiia*3a4nTV> 

^ ftwr^ 4 K pMPAit ij; fc. 

(3) KH c» » «cj:*«aaru7/u7*i>co«ii 
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<D » % b 



9t 1 « 











pNP A 1 


0 


5. 3 


pMP A 1 


0 


2. 1 



^tfewa: g ^ » n fe :y u 7 /u 7 s ><p wffT 
l/7A.7*i> (lEW) fiil/»ffl7'U7/l'7S> 



»esmiEiPrU7;i'7*i>Utk htfiia63Kru 
74'7X>tra-0»?^««^l/Tl^*it*«« 

7;i'7*4>, U->2:iE^7l/7/i'7^>aW» 
Sff l/->3:»3a7L/7A7'i>S^ 

i&. 3ett£«2l£4JltS»3a7l/7/W7'S><, 
I^aK:FAPa#lfllflr*3fc<DftB7W7A'7i> 

a. 9 6Q4I@> ■ 

miBu. 7u7v>i'7i>ae?-o»ira»RW 
aiitia. 3R2iauru7/i'75>ae?'<oitexiE 
^tcn*^6^'ffl*n57i>'»R^j*^'r. 

»3iaii. i/^yj^^^^- pAN82flD 7 ^ :^ ^ K 
B % -r, 

4iati7U7/u7^>aG?'«m7^:^sK 
CD ti sa 0 « r. 



»6EUB^aifeiES7U7;w7i>, »H7 
i/7;u7i>tiJ:Ut ^IfilaA«7^7;^7^> 

m80llb:^I^tlfa4«7^7A.7i> <i/-> 

1). »«)K^iElR7l^7A7i><V->2). 
B9a^H3!l7U7VW7^> (U->3> tIJtU 

D -jp f * 3^ r. 
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